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heat of considerable intensity was permitted to send its rays through 
the tube to the pile at its opposite extremity; the deflection of the 
needle was very energetic. The second pile was now caused to ap- 
proach the source of heat until its current exactly neutralized that of 
the other pile, and the needle descended to zero. 

Here then we had two powerful forces in perfect equilibrium; and 
inasmuch as the quantity of heat in action was very considerable, the 
absorption of a small fraction of it might be expected to produce a 
sensible effect upon the galvanometer-needle in its present position. 
When the tube was exhausted, the balance between the equal forces 
was destroyed, and the current from the pile placed at the end of the 
tube predominated. Hence the removal of the air had permitted a 
greater amount of heat to pass. On readmitting the air, the needle 
again descended to zero, indicating that a portion of the radiant heat 
was intercepted. Very large effects were thus obtained. 

I have applied the same mode of experiment to several gases and 
vapours, and have, in all cases, obtained abundant proof of calorific 
absorption. Gases vary considerably in their absorptive power-pro- 
bably as much as liquids and solids. Some of them allow the heat 
to pass through them with comparative facility, while other gases 
bear the same relatioln to the latter that alum does to other diather- 
manous bodies. 

Different gases are thus shown to intercept radiant heat in different 
degrees. I have made other experiments, which prove that the self- 
same gas exercises a different action upon different qualities of radiant 
heat. The investigation of the subject referred to in this Note is 
now in progress, and I hope at some future day to lay a full descrip- 
tion of it before the Royal Society. 

VIII. " Photochemical Researches."-Part IY. By ROBERT W. 
BUNSEN, For. Meimib. R.S., anrd HENRY ENFIELD ROSCOE, 

Ph.D., Professor of Chemistry ini Owens College, Man- 
chester. Received May 26, 1859. 

(Abstract.) 

In the three communications * which they have already made to the 
Royal Society upon the subject of photochemistry, the autlhors showed 

* Phil. Trans. 1857, pp. 355, 381 and GOle 
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that they have constructed a most delicate anid trustworthy instrument 
by which to measure the chemical action of light, and by help of which 
they have beeni able to investigate the laws regulating this action. 
In the present memoir, the authors proceed, in the first place, to 
establish a general and absolute standard of comparison for the 
chemical action of light; and in the second place, to consider 
the quantitative relations of the chemical action effected by direct 
and diffuse sunlight. They would endeavour, in this part of their 
research, to lay the foundation of a new and important branch of 
meteorological science, by investigating the laws which regulate the 
distribution, on the earth's surface, of the chemical activity ema- 
nating from the sun. 

The subject-matter of the present communication is divided iunder 
five heads: 

1. The comparative and absolute measurement of the chemical 
rays. 

2. Chemical action of diffuse daylight. 
3. Chemical action of direct sunlight. 
4. Photochemnical action of the sun, compared with that of a 

terrestrial source of light. 
5. Chemical actioni of the constituent parts of solar light. 
The first essential for the measurement of photochemical actions, 

is the possession of a source of constant light. This the authors 
secured with a greater amount of accuracy thani by the method de- 
scribed in their former communications, by employing a flame of pure 
carbonic oxide gas, burning from a platinum jet of 7 millims. in dia- 
meter, and issuing at a given rate, and under a pressure very slightly 
different from that of the atmosphere. The action which such a 
standard flame produces in a given time on the sensitive mixture of 
chlorine and hydrogen, placed at a given distance, is taken as the 
arbitrary unit of photochemical illumination. This action is, how- 
ever, not that which is directly observed on the scale of the instru- 
ment. The true action is only obtainied by taking account of the 
absorption and extinction which the light undergoes in passing 
through the various glass-, water-, and mica-screens placed between 
the flame and the sensitive gas. These reductions cani be miade by help 
of the determiinations given in Part III. of these Researches, as well 
as by experimenits detailed in the present Part. When these sources 
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of error are eliminated, it is possible, by means of this standard 
flame, to reduce the indications of different instruments to the same 
unit of luminous intensity, and thus to render them comparable. 
For this purpose, the authors define the photometric unit for the 
chemically active rays, as the amount of action produced in one 
minute, by a standard flame placed at a distance of one metre 
from the normal mixture of chlorine and hydrogen; and they 
determine experimentally for each instrument the number of such 

units which correspond to one division on the scale of the instru- 
ment. By multiplying the observed number of divisions by the 

number of photometric units equal to one division, the observations 
are reduced to a comparable standard. It is proposed to call this 
unit a chemical unit of light, and ten thousand of them one chemical 
degree of light. 

According to this standard of measurement, the chemical illu- 
miination of a surface, that is, the amount of chemically active light 
which falls perpendicularly on the plane surface, can be obtained. 
It has thus been found that the distance to which two flames of 

coal-gas and carbonic oxide, each fed with gas at the rate of 4-105 
cubic cent. per second, must be removed from a plane surface, in order 
to effect upon it an amount of chemical action represented by one 
degree of light, was, in the case of the coal-gas flame, 0X929 metre, 
in that of carboniic oxide 0-561 metre. The chemical illuminating 
power, or chemical initensity, of various sources of light, measured 
by the chemical action effected by these sources at equal distances 
anid in equal times, can also be expressed in terms of this unit of 
light; and these chemical intensities may be compared with the 

visible light-giving intensities. In like manner, the authors define 

chemical brightness as the amount of light, measured photochemi- 
cally, which falls perpendicularly from a luminous surface upon a 
physical point, divided by the apparent magnitude of the surface; 
and this chemical brightness of circles of zenith-sky of different sizes 
has been determined. Experiment shows that the chemical bright- 
ness of various sized portions of zenith-sky, not exceeding 0 00009 
of the total heavens, is the sarne; or, that the chemical action 
effected is directly proportional to the apparent magnitude of the 
illuminating surface of zenith-sky. 

It is, however, important to express the photochenmical actionis 



not only according to an arbitrary standard, but in absolute measure, 
in units of time and space. This has been done by determining 

the absolute volume of hydrochloric acid formed by the action of a 

given source of light during a given space of time. For this pur- 

pose, we require to know- 

v=the volume of hydrochloric acid formed by the unit of light. 

h_the thickness of sensitive gas through which the light passed. 

q=the surface-area of the insulated gas. 

a=the coefficient of extinction of the chlorine and hydrogen for 

the light employed. 
1= the number of observed units of light in the time t. 

When these values are known, the volume of hydrochloric acid 

which would be formed in the time t, by the rays falling perpendi- 

cularly on the unit of surface, if the light had been completely 

extinguished by passing through an infinitely extended atmosphere 

of dry chlorine and hydrogen, is found from the expression 

V I 

q I1-o0 

In this way the chemical illumination of any surface may be ex- 

pressed by the height of the column of hydrochloric acid which 

the light falling upon that surface would produce, if it passed 

through an unlimited atmosphere of chlorine and hydrogen. This 

height, measured in metres, the authors propose to call a Light- 
metre. The chemical action of the solar rays can be expressed in 

light-metres; and the mean daily, or annual height thus obtained, 

dependent on latitude and longitude, regulates the chemical climate 

of a place, and points the way to relations for the chemical actions 

of the solar rays, which in the thermic actions are already repre- 

seinted by isothermals, isotherals, &c. 
In order to determine the chemical action exerted by the whole 

diffuse daylight upon a given point on the earth's surface, the 

authors were obliged to have recourse to an indirect method of ex- 

perimenting, owing to the impossibility of measuring the whole 

action directly, by meanis of the sensitive mixture of chlorine and 

hydrogen. For the purpose of obtaining the wished-for result, the 

chemical actioni proceeding from a portion of sky at the zenith, of 

known magnitude, was determilned in absoluLte measure, and then, 



by means of a photometer, whose peculiar construction can only be 
understood by a long description, the relation between the visible 
illuminating power of the same portion of zenith sky and that of 
the total heavens was determnined. As, in the case of lights from 
the same source but of different degrees of intensity, the chemical 
actions are proportional to the visible illuminating effects, it was 
only necessary, in order to obtain the chemical action produced by 
the total diffuse light, to multiply the chemical action of the zenith 
portion of sky by the number representing the relation between the 

visible illumination of the total sky and that of the same zenith 
portion. 

The laws according to which the chemical rays are dispersed by 
the atmosphere can only be ascertained from experiments made 
when the sky is perfectly cloudless. In the determinations made 
with this specially-arranged photometer, care was therefore taken 
that the slightest trace of cloud or mist was absent, and the relation 
between the visible illuminating effect of a portion of sky at the 
zenith and that of the whole visible heavens, was determined for 

every half-hour from sunrise to sunset; the observations being made 
at the summit of a hill near Heidelberg, from which the horizon was 

perfectly free. 
The amount of chemical illumination which a point on the earth's 

surface receives from the whole heavens, depends on the height of 

the sun above the horizon and on the transparency of the atno- 

sphere. If the atmospheric transparency undergoes much chanlge 
when the sky is cloudless, a long series of experiments must be made 

before the true relations of atmospheric extinction of the chemical 

rays can be arrived at. The authors believe, however, founding 
their opinion on the statement of Seidel in his classical research on 
the luminiosity of the fixed stars, that the alterations in the air's 

transparelncy with a cloudless sky are very slight; and they there- 
fore think themselves justified in considering the chemical illumi- 
nation of the earth's surface, on cloudless days, to be represented 
simply as a function of the sun's zenith distance. Although, from the 
comparatively small number of experiments which have been made, 
owing to the difficulty of securing perfectly cloudless weather, the 
constanits containied in the formulw cannot lay claim to any very 
great degree of acecuracy, the authors believe that the numbers ob- 
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tained are sufficient to enable them to determine the relation accord- 

ing to which the chemical energy proceeding frorr the sun is diffused 

over the earth whern the sky is unclouded. 
From a series of observations made on June 6, 1858, the relation 

between the amount of light optically measured falling from the 

whole sky, and the amount (taken as unity) which, at the same 

time, falls from a portioln of zenith sky equal to -0th of the whole 

visible heaveens, has been -calculated for every degree of suu's zenith 

distance from 20Q to 900; the results being tabulated, and also 

represented graphically. These numbers, multiplied by the che- 

mncal light proceeding from the samne portion of zenith sky for the 

same zenith distances, must give the chemical action effected by the 

whole diffuse daylight. The amount of chemical light which falls 

from the zenith portion of sky is, however, the chemical brightness 

of that portion of sky. This chemical brightness has been deter- 

mined, by the chlorine and hydrogen photometer, on various days, 

and at different hours, when the sky was perfectly cloudless. A 

table contains the chemical action, expressed in degrees of light, 

which is effected on the earth's surface by a portion of zenith sky 

equal in area to o1 'uth of the whole visible heavens, under the cor- 

responding sun's zenith distances from 20? to 900. A curve repre- 

senting the relation between the action and the height of the sun, 

shows that although the single observations were made on different 
years and at different times of the year and day, they all agree 

closely amongst themselves, and hence another proof is gained of the 

slight effect which variation in the air's transparency produces; and 

it is seen that the total chemical action effected by the diffuse light 

of day may be represented as a fiunction of the sun's zenith 

distanice. 
The numbers thus obtained have only to be multiplied by the 

corresponding numbers of the former table, in order to give the 

chemical action effected by the total diffuse light of day for zenith 

distances from 20? to 90?. A table and graphic representation of 

these niumbers is given. Knowing the relation between the sun's 

altitude and the chemical action, the chemical illumination effected 

each minute at alny giver locality at a given time may be aliculated; 

this calculation lhas been miade for a iLwuliber of places for each hour 

on the vernal eqtino x, tiables aind curves rec>senting the alteration 
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of luirinouLs initensity with the height of the sun at these places be.ing 
given. 

From these data it is possible also to calculate the actioni produced 
by the whole diffuse light, not only for each minute, but during any 
given space of time. For the following places the amount of che- 
mnical illumination expressed in degrees of light which falls from sin- 
rise to sunset oln the vernal equiinox, is- 

Melville Island ) .590 
Reykiavik . . 15020 
St. Petersburg .16410 
Manchester . . 18220 

Heidelberg . . 19100 
Naples . . 20550 
Cairo . . 21670 

Experimnent has shown that clouds exert the most powerfiul influ- 
ence in reflecting the chemical rays; when the sky is partially 
covered by light white clouds, the chemical illumination is more thani 
four times as intense as when the sky is clear. Dark clouds and 
mists, on the other hanid, absorb almiost all the chemically active 
rays. 

The chemical action of the direct sunilight was determined by 
allowing a known fractional portion of the solar rays to fall perpen 
dicularly on the insolation vessel of the chemical photometer. The 
solar rays reflected from the mirror of a Silbermann's heliostat 
were passed through a fine opening of known area into the dark 
room, and a large number of reductions and corrections had to be 
made in order to obtain, from the direct observations, the action, 
expressed in degrees of light, which the sun shining directly upon 
the apparatus would have produced if no disturbing influences had 
interfered. This action of direct sunshine was determined on three 
different cloudless days for various altitudes of the sun. As the sun 
approached the zenith the observed action rapidlv increased; thus 
at 7h 9? A.M., on September 15, 1858, when the sun's zenith 
distance was 76? 30', the reduced action amounted to 5-5 degrees of 
light, whilst at 9h 14' A.M. on the same day, the zenith distance 
being 58'1 1', the action reached 67 6. This increase in the sun's 
illuminating power is owing to the dimiinutioni in len-gth of the 
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column of air through which the rays pass. If we suppose the 
atmosphere to be throughout of the density corresponding to a 
pressure 0 76 and a temperature 00, and consider it as a hori2zontal 
layer, and if A represent the action effected before entrance into the 

atmosphere, the action, when the ray has passed through a thickness 
of atmosphere, =1, is represented by 

W0=A10&IO 
1~~~~~~~~~~ 

where - signifies the depth of atmosphere through which the ray 

has to pass to be reduced to jXlth of its original intensity, and where 
I is dependent on the atmosphere's perpendicular height =A, and 
the sun's zenith distance (p. The numerical values of Aa and I may 
be calculated from the direct observations, and hence the action W, 
effected at any other zenith distance t1, and under a pressuire P1, is 
found from the equation 

- itP1 

WM =A1O cOs x1 PO, 

where P0 represents the atmnospheric pressure under which A and a 
are calculated. A comparison between the actions W, thus obtained, 
and those, W0o found by experiment, shows as close an agreement as 
could be expected where the observational errors are necessarily so 
large. 

From these experiments it is seen, that if the sun's rays were not 
weakened by passage through the atmosphere, they would produce 
an illumination represented by 318 degrees of light; or they would 
effect a combination in one minute on a surface on which they fell 
perpendicularly, of a column of hydrochloric acid 35 3 metres in 
height, assuming that the rays are extinguished by passing through 
an infinitely extended atmosphere of chlorine and hydrogen. By 
help of the above formula, it is also found that the sun's rays, after 
they have passed in a perpendicular direction through the atmo- 

sphere to the sea's level, under a mean pressure of 0 X16 metre, only 
effect an action of 14A4 light-metres, or that under these conditions 
nearly two-thirds of their chemical activity have been lost by extinc- 
tion and dispersion in the atmosphere. The total chemical action 
emanating from the sun during each minute is therefore represented 
by a column of hydrochloric acid 35 metres in height, and having 
an area equal to the surface of a sphere vhose diameter is the mean 
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distance of the earth to the sun. Or the light which the sun 
radiates into space durinig each minute of time represents a chemical 
energy, by means of which more than 25 billions of cubic miles of 
chlorine and hydrogen may be combined to form hydrochloric acid. 
In like manner the amounts of chemical action have been calculated, 
which the sull's rays, undiminished by atmospheric extinction, pro- 
duce at the surface of the chief planets. The first column of num- 
bers gives the mean distances of the planets from the sun, the second 
contains the chemical action expressed in light-metres. 

Mercury ... 0-387 235'4 light-metres. 
Venus ....... 01723 67-5 ,, 
Earth ... 1000 35*3 ,, 
Mars ... . 1524 15-2 ,, 
Jupiter. 5203 1-3 
Saturn. 9539 04 
Uranus. 19183 01 , 
Neptune.. 30040 0,04 

By aid of the formula already given, the authors have been enabled 
to calculate the chemical action effected each minute by the direct 
sunlight, not only at different points on the earth's surface, but at 
various heights above the sea's level. Both these series of relations 
are tabulated, and graphically represented. On comparing the 
numbers and curves giving the action of the total diffuse light with 
those of the direct solar light, the singular fact becomes apparent, 
that from the North Pole to latitudes below that of Petersburg, 
the chemical action proceeding from the diffuse light is, throughout 
the day on the vernal equinox, greater than that effected by the 
direct sunlight; and that in lower latitudes, down to the Equator, 
the same phenomenon is observed, if not for the whole, still for a 
portion of the day. It is further seen, that for all places, and on 
every day when the sun rises to a certain height above the horizon, 
there is a moment at which the chemical action of the diffused light 
is exactly equal to that of the direct sunlight. The times at which 
these phases of equal chemical illumination occur can be calculated; 
they can also be actually determined, by allowing the direct sunlight 
alone, and the whole diffuse daylight alone, to fall at the same time 
Upon two pieces of the sanme sensitized photographic paper; the 
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period at which both papers becomne equially blackened, gives the 
time of the phase of equal chemical intensity. Experiment proved 
not only that these points of equality which the theory requires 
actually occur, but also that the agreement between the calculated 
and observed times of occurrence of the phases is verv close, giving 
proof that the data upon which the theory is founded are substan- 
tially correct. 

The formula, by help of which the chemical action of the direct 
sunlight effected at any place during any giveni time cau be calcu- 
lated, is next developed, and the direct solar actioon at the following 
places calculated for the vernal equinox from sunrise to sunset. 
Column I. gives the actioln of the direct sunlight during the whole 
day, expressed in degrees of light; Column II. the actioin for the 
same time effected by both direct and diffuse solar light; and 
Column III. the same action expressed in light-metres: 

I. :r1. III. 

Melville Islanid 19f6 11790 1306 metres. 
Reykiavik 5964 20980 2324 
St. Petersburg ...... 8927 25340 2806 
Manchester ... . 14520 32740 3625 

Heidelberg . . 18240 37340 4136 

Naples . .... 26640 47190 -5226 
Cairo ..36440 5 8 1 1 0 6437 

The authors next proceed to examine the chemical brightness of 
the sun compared with a terrestrial source of light. For this pUrI 

pose the intensely bright light produced by a wire of magnesium 
burning in the air was employed. Experiment showed that the 
chemical intensit.y of the sunlight, undiminished by atmospheric 
extinction, is 128 times greater than that from a surface of incani 
descent magnesium of like apparent magnitude; or that buirning 
magnesium effects the same chemical illumination as the sun when 
90 531 above the horizon, supposing of course that both luminous 
sources present to the illuminated surface the same apparent mlagni- 
tude. A totally different relation was found to exist between the 
visible illuminating power, i. e. the effect produced oln the eye, of 
the two sources in question. Thus, when the sun's zenith distance 
was 67' 22, thie chemical brightness of that source was 36-6 times, 
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but the visible brightness 525 times as large as that of the terrestrial 
source of light. 

In the last section of this communication the chemical action of 
the contstituent parts of the solar spectrum is inivestigated. The 
sun's rays were reflected from a Silbermann's heliostat, and after 
passing through a narrow slit, they were decomposed by two quartz 
prisms. The spectrum thus produced was allowed to fall upon a 
white screen covered with a solution of quinine, and any desired por- 
tion of the rays could be measured by a finely-divided scale, and the 
position noted by observation of the distances from the fixed lines. 
For the purpose of idenitifying the fixed lines in the lavender rays, 
the authors were, by the kindness of Mr. Stokes, allowed the use of 
an unpublished map of the most refrangible portion of the spectrum, 
prepared by that gentleman. As the various components of white 
light are unequally absorbed by the atmosphere, it was obviously 
necessary to conduct all the measurements so quickly after one 
another, that no appreciable difference in the thickness of the column 
of air passed through should occur. 

This has been accomplished, and a series of exact measuirements 
of the chemical actions of the spectrum for one particular zenith- 
distance of the sun obtained. The action on the sensitive gas shows 
the existence of several maxima of chemical internsity in the spectrum. 
Between the lines G in the indigo and H in the violet the greatest 
action was observed, whilst another maximuim was found to lie near 
the line I in the ultra-violet rays. Towards the red or least refran- 
gible end of the spectrum, the action became imperceptible about the 
line D in the orange, but at the other end of the spectrum the action 
was found to extend as far as Stokes's line U, or to a distance from 
the line E greater than the total length of the ordinary visible spec- 
tram. Tables and curves representing the action are given. 

VOL. X. 


	Article Contents
	p. 39
	p. 40
	p. 41
	p. 42
	p. 43
	p. 44
	p. 45
	p. 46
	p. 47
	p. 48
	p. 49

	Issue Table of Contents
	Proceedings of the Royal Society of London, Vol. 10 (1859 - 1860), pp. i-x+1-374+381-658+i-xliv
	Front Matter [pp. i-x]
	Errata: On the Analytical Theory of the Attraction of Solids Bounded by Surfaces of a Class Including the Ellipsoid. [Abstract] [p. x]
	Errata: Measurement of the Electromotive Force Required to Produce a Spark in Air between Parallel Metal Plates at Different Distances [p. x]
	Propositions upon Arithmetical Progressions. [Abstract] [pp. 1-2]
	Abstract of a Memoir On the Electric Properties of Insulating or Non-Conducting Bodies [pp. 2-3]
	On the Synthesis of Acetic Acid [pp. 4-5]
	On the Resistance of Glass Globes and Cylinders to Collapse from External Pressure, and on the Tensile and Compressive Strength of Various Kinds of Glass. [Abstract] [pp. 6-11]
	On the Atomic Weight of Graphite. [Abstract] [pp. 11-12]
	On the Alloys.--Part I. The Specific Gravity of Alloys. [Abstract] [pp. 12-13]
	On the Anatomy of Victoria Regia. Part II. [Abstract] [p. 14]
	On the Conductivity of Mercury and Amalgams. [Abstract] [pp. 14-16]
	On the Intimate Structure, and the Distribution of the Blood-Vessels, of the Human Lung [pp. 16-25]
	On Certain Sensory Organs in Insects, Hitherto Undescribed. [Abstract] [pp. 25-26]
	On Lesions of the Nervous System Producing Diabetes. [Abstract] [pp. 27-30]
	On the Electrical Condition of the Egg of the Common Fowl. [Abstract] [p. 31]
	On the Mode in Which Sonorous Undulations are Conducted from the Membrana Tympani to the Labyrinth, in the Human Ear [pp. 32-36]
	On the Electrical Discharge in Vacuo with an Extended Series of the Voltaic Battery [pp. 36-37]
	Note on the Transmission of Radiant Heat through Gaseous Bodies [pp. 37-39]
	Photochemical Researches.--Part IV. [Abstract] [pp. 39-49]
	On the Occurrence of Flint-Implements, Associated with the Remains of Extinct Mammalia, in Undisturbed Beds of a Late Geological Period. [Abstract] [pp. 50-59]
	Observations on the Discovery in Various Localities of the Remains of Human Art Mixed with the Bones of Extinct Races of Animals [pp. 59-72]
	Remarks on Colour-Blindness [pp. 72-84]
	On the Laws of Operation, and the Systematization of Mathematics. [Abstract] [pp. 85-94]
	On the Frequent Occurrence of Vegetable Parasites in the Hard Structures of Animals [pp. 95-99]
	Researches on the Phosphorus-Bases.--No. VI. Phosphammonium-Compounds [pp. 100-103]
	Notes of Researches on the Poly-Ammonias.--No. VI. New Derivatives of Phenylamine and Ethylamine [pp. 104-108]
	On the Behaviour of the Aldehydes with Acids. [Abstract] [pp. 108-114]
	On the Action of Acids on Glycol (Second Notice) [pp. 114-122]
	Experiments on Some of the Various Circumstances Influencing Cutaneous Absorption [pp. 122-127]
	On Spontaneous Evaporation. [Abstract] [pp. 127-132]
	On the Application of the Calculus of Probabilities to the Results of Measures of the Position and Distance of Double Stars [pp. 133-146]
	Report of Scientific Researches Made during the Late Arctic Voyage of the Yacht Fox, in Search of the Franklin Expedition [pp. 147-151]
	On Recent Theories and Experiments Regarding Ice at or near Its Melting-Point [pp. 151-160]
	[Address Delivered before the Royal Society] [pp. 160-180]
	On the Analytical Theory of the Attraction of Solids Bounded by Surfaces of a Class Including the Ellipsoid. [Abstract] [pp. 180-183]
	Supplement to a Paper, Read January 27, 1859, on the Thermodynamic Theory of Steam-Engines with Dry Saturated Steam, and Its Application to Practice. [Abstract] [p. 183]
	Supplement to a Paper, Read February 17, 1859, on the Influence of White Light, of the Different Coloured Rays and of Darkness, on the Development, Growth, and Nutrition of Animals [pp. 184-186]
	On the Effects Produced in Human Blood-Corpuscles by Sherry Wine, &c. [Abstract] [pp. 186-189]
	Researches on the Phosphorus-Bases.--No. VII. Tri-Phosphonium-Compounds [pp. 189-192]
	Note Respecting the Circulation of Gasteropodous Mollusca and the Supposed Aquiferous Apparatus of the Lamelli-Branchiata [pp. 192-196]
	On the Repair of Tendons after their Subcutaneous Division. [Abstract] [pp. 196-197]
	On the Curvature of the Indian Arc. [Abstract] [pp. 197-199]
	Comparison of Some Recently Determined Refractive Indices with Theory [pp. 199-204]
	On the Electric Conducting Power of Alloys. [Abstract] [pp. 205-206]
	On an Extended Form of the Index Symbol in the Calculus of Operations. [Abstract] [pp. 207-208]
	Problem on the Divisibility of Numbers [pp. 208-214]
	On the Structure of the Chorda Dorsalis of the Plagiostomes and Some other Fishes, and on the Relation of Its Proper Sheath to the Development of the Vertebrae [pp. 214-222]
	Remarks on the Late Storms of October 25-26 and November 1, 1859 [pp. 222-224]
	Notes of Researches on the Poly-Ammonias.--No. VII. On the Diatomic Ammonias [pp. 224-234]
	On the Forces that Produce the Great Currents of the Air and of the Ocean. [Abstract] [p. 235]
	On the Movements of Liquid Metals and Electrolytes in the Voltaic Circuit [pp. 235-255]
	Abstract of a Series of Papers and Notes Concerning the Electric Discharge through Rarefied Gases and Vapours. [Abstract] [pp. 256-269]
	On the Interruption of the Voltaic Discharge in Vacuo by Magnetic Force [pp. 269-274]
	On Vacua as Indicated by the Mercurial Siphon-Gauge and the Electrical Discharge [pp. 274-275]
	On the Alteration of the Pitch of Sound by Conduction through Different Media [pp. 275-281]
	On the Frequent Occurrence of Phosphate of Lime, in the Crystalline Form, in Human Urine, and on Its Pathological Importance [pp. 281-288]
	On the Saccharine Function of the Liver [pp. 288-297]
	Hereditary Transmission of an Epileptiform Affection Accidentally Produced [pp. 297-298]
	On the Resin of the Ficus rubiginosa, and a New Homologue of Benzylic Alcohol. [Abstract] [pp. 298-300]
	Analytical and Synthetical Attempts to Ascertain the Cause of the Differences of Electric Conductivity Discovered in Wires of Nearly Pure Copper [pp. 300-309]
	On a New Method of Substitution; and on the Formation of Iodobenzoic, Iodotoluylic, and Iodanisic Acids [pp. 309-311]
	Description of an Instrument Combining in One a Maximum and Minimum Mercurial Thermometer, Invented by Mr. James Hicks [pp. 312-315]
	On the Expansion of Metals and Alloys. [Abstract] [pp. 315-318]
	Measurement of the Electrostatic Force Produced by a Daniell's Battery [pp. 319-326]
	Measurement of the Electromotive Force Required to Produce a Spark in Air between Parallel Metal Plates at Different Distances [pp. 326-338]
	On the Lines of the Solar Spectrum. [Abstract] [pp. 339-341]
	On Some New Volatile Alkaloids Given off during Putrefaction [pp. 341-343]
	On the Electrical Phenomena Which Accompany Muscular Contraction [pp. 343-347]
	An Inquiry into the Muscular Movements Resulting from the Action of a Galvanic Current upon Nerve. [Abstract] [pp. 347-359]
	Letter from Lord Howard de Walden and Seaford, Her Majesty's Minister at Brussels, to Lord John Russell, on a Recent Severe Thunder-Storm in Belgium [pp. 359-360]
	On the Solar-Diurnal Variation of the Magnetic Declination at Pekin [pp. 360-374]
	Analysis of My Sight, with a View to Ascertain the Focal Power of My Eyes for Horizontal and for Vertical Rays, and to Determine Whether they Possess a Power of Adjustment for Different Distances [pp. 374+381-385]
	On the Light Radiated by Heated Bodies [pp. 385-393]
	On the Luminous Discharge of Voltaic Batteries, When Examined in Carbonic Acid Vacua [pp. 393-404]
	On the Theory of Compound Colours, and the Relations of the Colours of the Spectrum. [Abstract] [pp. 404-409]
	On the Insulating Properties of Gutta Percha. [Abstract] [pp. 409-415]
	On Scalar and Clinant Algebraical Coordinate Geometry, Introducing a New and More General Theory of Analytical Geometry, Including the Received as a Particular Case, and Explaining Imaginary Points, Intersections, and Lines. [Abstract] [pp. 415-426]
	On the Volumetric Relations of Ozone and the Action of the Electrical Discharge on Oxygen and other Gases. [Abstract] [pp. 427-428]
	On the Equation of Differences for an Equation of any Order, and in Particular for the Equations of the Orders Two, Three, Four, and Five. [Abstract] [pp. 428-430]
	On the Theory of Elliptic Motion [pp. 430-432]
	On the Application of Electrical Discharges from the Induction Coil to the Purposes of Illumination [p. 432]
	The Croonian Lecture: On the Arrangement of the Muscular Fibres of the Ventricular Portion of the Heart of the Mammal. [Abstract] [pp. 433-440]
	Note on Regelation [pp. 440-450]
	Notes on the Apparent Universality of a Principle Analogous to Regelation, on the Physical Nature of Glass, and on the Probable Existence of Water in a State Corresponding to That of Glass [pp. 450-460]
	On the Effect of the Presence of Metals and Metalloids upon the Electric Conductivity of Pure Copper. [Abstract] [p. 460]
	On the Relations between the Elastic Force of Aqueous Vapour, at Ordinary Temperatures, and Its Motive Force in Producing Currents of Air in Vertical Tubes. [Abstract] [pp. 460-463]
	On the Relation between Boiling-Point and Composition in Organic Compounds. [Abstract] [pp. 463-467]
	Extract of a Letter from Captain Blakiston, R.A., to General Sabine, R.A., Treasurer and V.P.R.S., Dated Singapore, February 22, 1860, Giving an Account of a Remarkable Ice Shower [p. 468]
	Experimental Researches to Determine the Density of Steam at all Temperatures, and to Determine the Law of Expansion of Superheated Steam. [Abstract] [pp. 469-473]
	On a New Method of Approximation Applicable to Elliptic and Ultra-Elliptic Functions. [Abstract] [pp. 473-475]
	On the Lunar Diurnal Variation of Magnetic Declination at the Magnetic Equator [pp. 475-484]
	Postscript to a Paper on Compound Colours, and on the Relations of the Colours of the Spectrum. [Abstract] [pp. 484-486]
	Report to the Royal Society of the Expedition into the Kingdom of Naples to Investigate the Circumstances of the Earthquake of the 16th December 1857. [Abstract] [pp. 486-494]
	Notes of Researches on the Poly-Ammonias.--No. VIII. Action of Nitrous Acid upon Nitrophenylenediamine [pp. 495-500]
	On the Formula Investigated by Dr. Brinkley for the General Term in the Development of Lagrange's Expression for the Summation of Series and for Successive Integration. [Abstract] [pp. 500-501]
	On the Thermal Effects of Fluids in Motion [p. 502]
	On the Nature of the Light Emitted by Heated Tourmaline [pp. 503-505]
	Researches on the Foraminifera.--Fourth and Concluding Series. [Abstract] [pp. 506-510]
	Experimental Researches on Various Questions Concerning Sensibility [pp. 510-513]
	On Quaternary Cubics. [Abstract] [pp. 513-514]
	On the Construction of a New Calorimeter for Determining the Radiating Powers of Surfaces, and Its Application to the Surfaces of Various Mineral Substances. [Abstract] [pp. 514-515]
	On Isoprene and Caoutchine. [Abstract] [pp. 516-519]
	On the Thermal Effects of Fluids in Motion--Temperature of Bodies Moving in Air. [Abstract] [p. 519]
	On the Distribution of Nerves to the Elementary Fibres of Striped Muscle. [Abstract] [pp. 519-523]
	On the Effects Produced by Freezing on the Physiological Properties of Muscles [pp. 523-528]
	On the Alleged Sugar-Forming Function of the Liver. [Abstract] [pp. 528-531]
	A New Ozone-Box and Test-Slips [pp. 531-534]
	On the Temperature of the Flowers and Leaves of Plants. [Abstract] [pp. 534-538]
	Reduction and Discussion of the Deviations of the Compass Observed on Board of all the Iron-Built Ships and a Selection of the Wood-Built Steam-Ships in Her Majesty's Navy, and the Iron Steam-Ship Great Eastern; Being a Report to the Hydrographer of the Admiralty. [Abstract] [pp. 538-544]
	On the Sources of the Nitrogen of Vegetation; with Special Reference to the Question Whether Plants Assimilate Free or Uncombined Nitrogen. [Abstract] [pp. 544-557]
	Observations Made with the Polariscope during the 'Fox' Arctic Expedition [pp. 558-561]
	Notice of The Royal Charter Storm in October 1859. [Abstract] [pp. 561-567]
	Contributions to the History of the Phosphorus Bases. Parts I., II. and III [p. 568]
	On Boric Ethide [pp. 568-570]
	On Fermat's Theorems of the Polygonal Numbers. First Communication. [Abstract] [pp. 571-574]
	On Cyanide of Ethylene and Succinic Acid.--Preliminary Notice [pp. 574-576]
	Results of Researches on the Electric Function of the Torpedo [pp. 576-579]
	Natural History of the Purple of the Ancients [pp. 579-584]
	Contributions towards the History of Azobenzol and Benzidine [pp. 585-588]
	On Bromphenylamine and Chlorphenylamine [pp. 589-591]
	New Compounds Produced by the Substitution of Nitrogen for Hydrogen [pp. 591-594]
	Contributions towards the History of the Monamines. -- No. III. Compound Ammonias by Inverse Substitution [pp. 594-596]
	Notes of Researches on the Polyammonias. --No. IX. Remarks on anomalous Vapour-Densities [pp. 596-598]
	Notes of Researches on the Poly-Ammonias. --No. X. On Sulphamidobenzamine, a New Base; and Some Remarks upon Ureas and So-Called Ureas [pp. 598-603]
	Researches on the Phosphorus-Bases. --No. VIII. Oxide of Triethylphosphine [pp. 603-607]
	Researches on the Phosphorus-Bases. --No. IX. Phospharsonium Compounds [pp. 608-609]
	Researches on the Phosphorus-Bases. No. X.--Metamorphoses of Bromide of Bromethylated Triethylphosphonium [pp. 610-613]
	Researches on the Phosphorus-Bases.--No. Xi. Experiments in the Methyl- and in the Methylene-Series [pp. 613-618]
	Researches on the Phosphorus-Bases.--No. XII. Relations between the Monoatomic and the Polyatomic Bases [pp. 619-623]
	On the Laws of the Phenomena of the Larger Disturbances of the Magnetic Declination in the Kew Observatory: With Notices of the Progress of Our Knowledge Regarding the Magnetic Storms [pp. 624-643]
	On the Physiological Anatomy of the Lungs. [Abstract] [pp. 643-648]
	On the Curvature of the Indian Arc. [Abstract] [pp. 648-650]
	Obituary Notices of Deceased Fellows [pp. i-xliii]
	Back Matter [pp. 651-657]



